| INTRODUCTION
The Exclusive Economic Zone (EEZ) around the Andaman and Nicobar groups of Islands is 30% of the total Indian EEZ (Pradeep et al. 2014) . The ecosystem of the Andaman and Nicobar islands is considered to be one of the bestpreserved ecosystems in the Indian sub-continent. Among the oceanic resources three types of tunas Thunnus albacores (yellowfin tuna), T. obesus (bigeye tuna) and Katsuwonus pelamis (skipjack tuna) are available in the Andaman waters. The K. pelamis (Linnaeus, 1758) is mainly caught by gill nets, long lines and by hand lines in the Island groups. The potential of oceanic resources in the Indian EEZ including tuna, billfishes and allied species is estimated at 0.22 million t. This comprises yellowfin tuna (80,000 t), skipjack tuna (99,000 t), bigeye tuna (500 t), billfishes (14,400 t), pelagic sharks (20,800 t) and other species (1,800 t; Anon 2011). The exploitation of these oceanic resources in the Island group is meagre. The exploitation figure of the K. pelamis indicates that in comparison to the K. pelamis landings of India, it was in between 0.44% and 0.84% only during [2007] [2008] [2009] [2010] [2011] [2012] (Table 1 ; Anon 2014a). Total annual marine fish production from the Andaman and Nicobar Islands is about 36980 t during the year 2014-15 and tunas constituted 2,392 t which is only 6.5% of the total landings. Among tunas, K. pelamis landings were 93 t which is around 4% of the total tuna landings from Andaman and Nicobar Islands (Anon 2014b) . 1, Anon (2014a) ; 2, Anon (2014b) Gopalakrishna Pillai and Palanisamy (2012) studied the biology, fishery, conservation and management of Indian Ocean tuna fisheries. The biological parameters such as length frequency, length -weight relations, sex ratio, food and feeding of the K. pelamis has been studied by various researchers (Marcile and Stequert 1976; Appukuttan et al. 1997; Madan and Kuhnikoya 1985; Sivasubramanium 1985; James et al. 1992; James and Pillai 1993; Yohannan et al. 1993; Pandian et al. 2007; Sivadas et al. 2005; Ganga and Pillai 2006; Said Koya et al. 2012 ). Most of the above studies are from Lakshadweep waters. The population dynamic parameters including temporal distribution of length frequency, age, growth and mortality are necessary for any reliable stock assessments, and to ensure a sustainable exploitation of the fisheries (Chen and Paloheimo 1994) . From Andaman and Nicobar waters of the Indian EEZ, population parameters of yellowfin tuna was studied by Ramalingam et al. (2012) and its distribution, abundance and biology by Pradeep et al. (2014) . The information on the population parameters of the K. pelamis from the Andaman Sea is meagre. Keeping in view of the proximity of the EEZ of India around Andaman & Nicobar Islands to the neighbouring southeast Asian countries and also the stock nature of K. pelamis which is shared by different countries it is utmost important to study the growth and population parameters of this species. Bensam (1999) opined that most fisheries researches in tropical countries are using length frequency data for estimating growth parameters, since it is difficult to determine the periodicity of formation of growth rings in most marine fishes in tropical environment due to the absence of wide variation in environmental condition like in the temperate waters. In this paper an attempt has been made to study the age, growth and mortality parameters of the species based on the length frequency data collected from the Junglighat Fishing Harbour, Port Blair.
| METHODOLOGY
A total of 704 specimens of K. pelamis of fork length (FL) ranging from 16.5 to 71.0 cm were collected from the Junglighat Fishing Harbour/landing centre situated in Port Blair, Andaman & Nicobar Islands for studies during January to December 2014 ( Figure 1 ). For this study 40-60 specimens were caught by gillnet every month. Length was measured from the tip of the snout to the caudal fork (FL) up to the nearest 5 mm. Length frequency data were grouped into 5 cm interval was used for the estimation of growth and population parameters. The asymptotic length (L ∞ ) and growth coefficient (K) were estimated using the ELEFAN I (Electronic Length Frequency Analysis) of FiSAT (FAO ICLARM stock assessment tools, Version 1.2.2, 2005) and t 0 was calculated by Pauly's (1979) empirical equation. Longevity was calculated by the formula t max = 3/K+t 0 (Pauly 1983a) . Natural mortality (M) was calculated from Pauly's (1980) empirical formula. The total mortality (Z) from length converted catch curve by taking the mean annual habitat temperature as 27 °C (Pauly 1983b ). The fishing mortality was calculated as F = Z -M. The length at first capture (the length at which 50% of the fishes are vulnerable to the gear, L 50 ) was estimated from the length converted catch curve analysis. The exploitation rate (E) was obtained by dividing F by Z. The length structured Virtual Population Analysis (VPA) of FiSAT was carried out to ascertain the loss ascertain the loss due to natural causes, fishing pressure at different length classes and the survivors (Jones 1984) .
FIGURE 1
Junglighat Fishing Harbour, the sampling station 3 | RESULTS
| Growth parameters
The growth parameters estimated for the K. pelamis were, L ∞ = 74.6 cm and K = 0.59/year. t 0 was found to be -0.21. The same length frequency data was analysed by Powell-Wetherall method (Powell 1979; Wetherall 1986 ; this method was developed by Powell and later improved by Wetherall) of FiSAT programme and the values of L ∞ and Z/K obtained were 79.7 cm and 4.7 respectively. The growth curve generated by ELEFAN I employing FiSAT programme for the species is shown in the Figure 2 . The values of L ∞ and the growth rates obtained by ELEFAN I appear to be the best considering the maximum length observed in the sample (71 cm). Hence, the values obtained in the ELEFAN I were taken as input in further analysis of the growth parameters. ). Growth curves are oblique lines and black/white bars are restructured frequencies.
| Recruitment
The recruitment pattern of the species is unimodal as shown in Figure 3 . One peak was observed with maximum during August with a recruitment percentage of 31% followed by July (17%) and September (10%). The recruitment period was from July to October. The length at first recruitment was taken as the smallest length in the length frequency distribution and the length at first capture was obtained by probability of capture analysis (the length at which 50% of the fish are vulnerable to gear). The length at first recruitment was found to be 16.5 cm and the length at first capture was 57.1 cm. The length at which 75% of the fish are retained (L 75 ) in the gear was estimated as 61.4 cm.
FIGURE 3 Recruitment pattern of Katsuwonus pelamis.

| Age
The longevity of K. pelamis was calculated as 4.9 years. 
| Mortality
The natural mortality (M/year) as per Pauly's empirical formula keeping the habitat temperature as 27 °C was found to be 0.93 for the species. The fishing mortality was found to be 1.14 and the total mortality coefficient (Z) was estimated from the length converted catch curve as 2.07 ( Figure 5 ). The exploitation ratio (E) was found to be 0.55.
FIGURE 5
Length converted catch curve, estimated annual total mortality rate of Katsuwonus pelamis from Andaman waters, Z = 2.07.
| Virtual Population Analysis (VPA)
The virtual population analysis ( Figure 6 ) indicates that the mortality in the population due to natural causes was up to a size of 40 cm. Fishing mortality starts at 41-50 cm class interval and it continues henceforth and was maximum at 61-70 cm class interval and decreased thereafter.
FIGURE 6
Virtual Population Analysis (VPA) of Katsuwonus pelamis from Andaman waters.
| DISCUSSION
Increasing demand for tunas has led to the pressure on oceanic tuna stocks by distant water fishing nations (Somvanshi and John 2004) . As the growth of species can be highly variable according to time and area hence separate studies on growth parameters of the tunas recorded in various parts of Indian coast is of importance to have a clear understanding on the stock structure. As it is migratory in nature and also the proximity of Andaman & Nicobar Islands to the Southeast Asian countries than the mainland India the growth parameters obtained for the K. pelamis can be comparable with these countries as well as east coast and west coast of India. Pandian et al. (2007) studied the biology of the species from Andaman waters and recorded the mean length and weight of male as 54.5 cm and 2.8 kg respectively and mean length and weight of female as 54.7 cm and 3.1 kg respectively. The male to female sex ratio was found to be 1:0.7 with dominance of male in all the months. Marcile and Stequert (1976) analysed length frequency data of K. pelamis from the Indian Ocean and got the growth parameters as L ∞ = 60.6 cm and K = 0.93 per year. Sivasubramanium (1985) reported the growth parameters as L ∞ = 77 cm and K = 0.52 per year in Sri Lankan waters. Appukuttan et al. (1997) also studied the age and growth of K. pelamis from Minicoy and reported K, L ∞ and t 0 values as 0.48/year, 90.0 cm and -0.06 respectively. Based on these the age of skipjack was calculated as four years and the growth after the 1 st , 2 nd , 3 rd and 4 th year was 36.7, 57.3, 69.0 and 77.7 cm respectively indicating a faster growth during the first year and decreased subsequently. From Indian Ocean, Shabotiniets (1968) calculated the size at age of K. pelamis from Madagascar area based on the growth marks in the first spine of the first dorsal fin and estimated the age as 3 years for fishes 40-45 cm long and 4 years for fishes 40-60 cm long. Sivadas et al. (2005) According to James and Pillai (1993) this species spawns during March. Madan and Kuhnikoya (1985) observed mature females during May to August in Minicoy and occurrence of young fishes of 30 cm during January to May and September to December indicating spawning throughout the year. James et al. (1992) also reported occurrence of mature fishes almost throughout the year with two spawning peaks during January-April and September-December. Said Koya et al. (2012) reported that the species mature and spawn round the year in Indian waters with a peak from December to March and a minor one during June-August.
The recruitment pattern showed that young recruits enter the population during most part of the year with peak during May to November. reported maximum recruitment during April from Minicoy waters. In the present study the recruitment was unimodal and the young ones enter the population throughout the year however maximum recruitment was observed during August and the peak recruitment period was from July to October which is in agreement with the earlier observations. Sivadas et al. (2005) studied the mortality parameters from Lakshadweep waters and obtained the values as M = 1.33, F = 2.39 and Z = 3.72. Said Koya et al. (2012) studied mortality parameters and they were in the range of M = 0.55, F = 0.85 and Z = 1.41/year with E = 0.61. All these studies indicate fishing pressure on K. pelamis is high in the Lakshadweep waters. In the present study the mortality parameters were M (25 °C) = 0.93, F = 1.14, Z = 2.07 and the exploitation ratio was 0.55. The fishing mortality is slightly higher than the natural mortality suggesting that the fishing pressure on the species is more compared to natural causes. The virtual population analysis for K. pelamis indicated that fishing mortality due to natural causes is at 40 cm and the fishing mortality starts at 41-50 cm class interval and it continues henceforth and is maximum at 61-70 cm class interval and decreased thereafter. Though it is indicative that fishing pressure or exploitation is more but these observations alone cannot give a through picture on the status of the K. pelamis in Andaman waters as a lot of other factors such as biomass of the species, MSY, total landings needs to be taken into consideration. Also the landing data in India does not include the poaching data, which definitely dilutes the exact landing figures. To have better understanding on the growth of the species it is imperative to study the growth and mortality parameters separately for both the sexes in the Andaman Sea and also the oceanographic conditions affecting the growth for both the sexes. All these things need to be taken care of while forming necessary action plans for the development of the K. pelamis fishery in the Andaman Sea. Periodic reassessment of the K. pelamis stocks is also required with adequate inputs from exploratory surveys as well as commercial landings to prevent any unsustainable trends in the development of the K. pelamis fisheries in these Island groups.
